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AN ANTENNA DEVICE AND A COMMUNICATION DEVICE COMPRISING 
' SUCH AN ANTENNA DEVICE 

FIELD OF INVENTION 
5 The present invention relates generally to an antenna 
device comprising a contact between a radiating element 
and a Printed Circuit Board (PCB), wherein the contact 
also is used to match the radiating element. The pres- 
ent invention relates more specifically to integral 
10 contacts on an internal antenna in a portable radio 
communication device, for connecting the antenna to a 
PCB, and for matching the antenna. 

BACKGROUND 

It is previously known to use integral contacts of an 
15 internal antenna. This is made to lessen the number of 
unreliable contact points in an electronic transmission 
system. However, the characteristics of a thin and un- 
supported contact can change if it is carelessly 
treated. A problem with known integral contacts is thus 
20 that they still are unreliable and sensitive to care- 
less treatment. 

It is previously known to impedance match an internal 
antenna. It is desirable to have as few components as 
possible involved in the matching of an antenna to fa- 
25 cilitate the matching, and to lessen the number of com- 
ponents that can change with the course of time and 
thereby deteriorate the matching. A problem with known 
matching is the sensitivity to careless treatment and 
the difficulty to match an antenna in an easy way. 

30 From US 5,907,817 it is previously known to provide a 
contact between an antenna and a PCB. Even though the 
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antenna is disclosed as an internal antenna it is in 

fact an external fixed antenna. A problem with this 

contact is that it has an unnecessary number of contact 

points, and it is not -suitable for matching. 

5 From US 5,731,791 it is previously known to provide a 
contact between an external (fixed) antenna and a PCB. 
A problem with this contact is that it has an unneces- 
sary number of contact points, and it is not suitable 
for matching. 

10 From US 5,929,812 it is previously known to provide two 
integral contacts of an internal antenna, wherein one 
contact is connected to a separate ground plane and the 
other contact is connected through an electrical con- 
nector to a PCB. A problem with this contact is that it 

15 does not provide a reliable connection due to the lack 
of proper connecting force and it is not shown how to 
use the contact for matching the antenna. 

From EP 0 867 967 A2 it is previously known to provide 
two integral contacts of an internal antenna, wherein 

20 one contact is connected to a separate ground plane and 
the other contact is a feed element. To electrically 
adapt the feed element, a stepped metal strip is used, 
wherein the length of the steps and the width of the 
strip depend on desired electrical operation. A sepa- 

25 rate capacitance is used for matching. A problem with 
this contact is that it is not a reliable contact and 
it is not shown how to solely use the contact for 
matching the antenna. 
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OBJECTS OF THE INVENTION 

An object of the present invention is to facilitate 
electrical matching of an antenna. 

A further object of the present invention is to make a 
5 more reliable and durable electrical matching of the 
antenna. 

A still further object of the present invention is to 
' facilitate the manufacture and assembly of an antenna 
contact element. 

10 SUMMARY OF THE INVENTION 

According to the present invention there is provided an 
antenna device as claimed in claim 1. 

An advantage compared to prior art is obtained as both 
the ground portion and the feed portion of the antenna 
15 device are directly connected to the PCB. 

Other advantages are obtained through the features of 
the depended claims and will be evident from the fol- 
lowing description of embodiments given by way of exam- 
ples with reference to the enclosed drawings. 

20 BRIEF DESCRIPTION OF DRAWINGS 

The invention is now described, by way of example, with 
reference to the accompanying drawings, in which: 

Fig. 1 shows how a matching element between two inte- 
gral contact legs can be adapted to match an internal 
25 antenna, 

Fig. 2 shows an exploded view of the antenna device ac- 
cording to the invention, 
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Fig. 3 shows how the legs are supported and maintained 
in position, 

Fig. 4 shows an exploded view of a portable radio com- 
munication device with an inventive antenna device, and 

5 Fig. 5 shows an alternative matching element pattern. 
DETAILED DESCRIPTION OF THE INVENTION 

An embodiment of the invention comprised in a reliable 
and robust portable radio communication device, e.g. a 
mobile or portable telephone, will now be described 
10 with reference to Fig. 1. Regarding this disclosure, it 
is to be understood that the radiating element of the 
invention is operable to transmit and/or receive RF 
signals. It is also to be understood that the matching 
of the invention is an impedance matching. 

15 A connection between a radiating element 1, e.g. a Pla- 
nar Inverted F Antenna (PIFA) , sheet metal or flex 
film, and a PCB 3 consists of two legs with a matching 
element 13 there between. The matching element 13 is 
integral with legs 11, 12 and the radiating element 1. 

20 The dimensions of the matching element 13 comprise its 
length L and width W. 

The legs 11, 12 are of equal width and consist of a 
grounding element 11 and a feeding element 12. The legs 
are in one end an integral part of the radiating ele- 
25 ment 1 and are manufactured as one piece and then 

folded to fit in with an antenna frame 2, see Figs. 2 
and 3. The other ends of the legs are free and folded 
to be clamped between the antenna frame and the PCB 3. 
The PCB 3 comprises RF receiver/transmitter electronics 
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and the ground portion thereof functions as the ground 
plane of the antenna. 

The length L and/or the width W of the matching element 
13 can be varied to match the radiating element 1. This 
5 provides a matching element 13 between the legs 11, 12 
that further mechanically stabilizes the legs. This 
also facilitates manufacturing and mounting of the an- 
tenna in the portable radio communication device. 

The antenna frame 2 is used to support the legs 11, 12 
10 as shown in Figs. 2 and 3. The antenna frame 2 supports 
the radiating element 1 and the legs 11, 12, where the 
legs 11, 12 are generally perpendicular to the radiat- 
ing element 1. The antenna frame 2 also supports the 
folded free ends of the legs 11, 12. The legs are con- 

15 nected to contact points 4, 5 on the PCB 3, see Fig. 1, 
by means of this support. With the legs 11, 12 integral 
with the radiating element 1 and supported by the an- 
tenna frame 2 and clamped between the antenna frame 2 
and the PCB, a well defined high precision high contact 

20 pressure is achieved. 

In figure 4 there is shown a portable radio communica- 
tion device in the form of a mobile phone. The mobile 
phone comprises an inventive antenna device comprising 
a first fixed radiating element, generally designated 

25 1, arranged to be used built into the mobile phone. The 
internal element 1 comprises a generally flat conduct- 
ing patch portion, shaped so as to provide desired ra- 
diating characteristics for the application in gues- 
tion. As already stated, in the preferred embodiment, 

30 the inbuilt element 1 is a part of a Planar Inverted F 
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Antenna (PIFA) . The radiating element 1 is positioned 
between the antenna frame 2 and the PCB 3. 

To clamp the free ends of the contacts 11, 12 between 
the antenna frame and the PCB a screw 14, and prefera- 
5 bly an existing screw used to put together the portable 
radio communication device, is used. The free ends of 
the contacts 11, 12 are clamped to the contact points 
4, 5, see Fig 1, on the PCB 3. 

According to the embodiment described above a more re- 
10 ' liable connection between an internal antenna and a PCB 
in a portable radio communication device, such as a mo- 
bile or portable telephone, is achieved, wherein a con- 
tact is an integral part of the internal antenna and 
supported by a frame that keeps the contact in a fixed 
'l5 position and connected to the PCB by e.g. screws that 
press the contact to the PCB. Thus, the contact com- 
prises two legs with a slit there between. 

A simple and more reliable matching of the antenna is 
achieved, wherein the shape, such as length and/or 

20 width of the matching element is varied, instead of as 
in prior art where a feed element could be changed to 
form e.g. a stepped strip. This makes the connection 
between the antenna and the PCB more stable and reli- 
able, and there are no external electric variables to 

25 take into consideration during matching. There are no 
components that change with time, and therefore the 
matching is independent of time of use, less dependent 
of the environment and the physical treatment of the 
portable radio communication device. 
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An alternative matching circuit is a bridge 13' , see ■ 
figure 5, between the legs 11, 12. The bridge is inte- 
gral with both legs, but has no direct conductive con- 
nection to the radiating element 1. Besides functioning 
5 as a matching element, the bridge 13' also functions to 
mechanically stabilize the leg arrangement. 

Preferred embodiments have been described. It is rea- 
lized that they may be varied within the scope of the 
appended claims. Thus, the ground leg 11 can be made 
10 wider than the feed element 12, or narrower than the 

feed element 12. The folded free part of the ground leg 
11 can have several contact points to the PCB . An al- 
ternative way to get several contact points to the PCB 
is to use several ground legs. 

15 The position of the legs 11, 12 can also be used to 
tune the radiating element 1 to a desired freguency. 
The distance between the legs changes the tuning of the 
radiating element 1. 

Screws have been shown as the preferred means for hold- 
20 .ing the communication device together. There are also 
other possible means, such as welding or a snap func- 
tion. 

The radiating element 1 has been shown with a specific 
shape. It is realized that it can have any suitable 

25 shape adapted for the specific requirements on the an- 
tenna element in question. Thus, although the radiating 
element 1 has been shown with a generally planar shape, 
it is realized that it can be slightly arched, thereby 
being adapted to the overall shape of the cover in 

30 which the antenna device is mounted. 



WO 01/37369 



8 



PCT/SE00/02004 



CLAIMS 

1. An antenna device for a portable radio communication 
5 device comprising: 

- a support structure (2), 

- a generally planar radiating element (1) supported 
by said support structure (2), and 

- at least a first conductive leg (11) being connect- 
10 able to a ground plane device and a second conduc- 
tive leg (12) being connectable to a feed device, 
each of said legs being supported by the support 
structure (2) and in a first end being connected 
with said radiating element (1) 

15 characterized by 

- a matching element (13) being connected between said 
at least first leg (11) and second leg (12), wherein 
said matching element (13) being adapted to provide 
a desired impedance matching of said radiating 

20 element (1) . 

2. The antenna device according to claim 1, wherein 
said at least first leg (11) and second leg (12) are 
integral with said radiating element (1) . 

3. The antenna device according to claim 2, wherein 

25 said matching element (13) being integral with said at 
least first leg (11) and second leg (12) . 

4. The antenna device according to claims 1 or 2, 
wherein said matching element (13) being integral with 
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said radiating element (1) and said at least first leg 
(11) and second leg (12) . 

5. The antenna device according to any of claims 1 to 
4, wherein a length (L) of said matching element (13) 

5 is adapted to provide the desired matching of said 
radiating element (1) . 

6. The antenna device according to any of claims 1 to 
4, wherein a width (W) of said matching element (13) 
between said legs is adapted to provide a desired. 

10 matching of said radiating element (1) - 

7. The antenna device according to claims 5 or 6, 
wherein the length (L) and the width (W) of said match- 
ing element (13) are adapted to provide the desired 
matching of said radiating element (1). 

15 8. The antenna device according to any of the preceding 
claims, wherein a connected bridge (13') is arranged 
between the legs (11, 12) and adapted to provide a 
desired matching of said radiating element (1). 

9. The antenna device according to any of the preceding 
20 claims, wherein said matching element (13) is the sole 

component for matching of said radiating element (1). 

10. The antenna device according to any of the preced- 
ing claims, having a PCB (3) functioning as said ground 
plane device. 

25 11. The antenna device according to any of the preced- 
ing claims, wherein said at least first leg (11) and 
second leg (12) are clamped in a second end. 
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12. The antenna device according to claim 11, wherein 
said second ends are folded to fit in with the support 
structure (2) . 

13. The antenna device according to claim 11 or 12, 

5 wherein the second ends of said first leg (11) and sec- 
ond leg (12) are clamped between said antenna frame (2) 
and said ground plane device. 

14. The antenna device according to claims 11-13, 
wherein a fastening device is used to clamp said at 

10 least first leg (11) and second leg (12) . 

15. The antenna device according to claim 14, wherein a 
screw (14) is used to clamp said at lest two legs (11, 
12) and preferably an existing screw (14) used to put 
together the portable radio communication device. 

15 16. The antenna device according to claim 1, wherein 
said at least first leg is a ground element (11) and 
said second leg is a feed element (12) . 

17. The antenna device according to claim 16, wherein 
the ground element (11) is wider than the feed element 

20 (12) . 

18. The antenna device according to claim 16, wherein 
the ground element (11) is narrower than the feed ele- 
ment (12) . 

19. The antenna device according to any of claims 16 
25 18, wherein the second end of the ground element (11) 

is provided with several contact points to said ground 
plane device. 
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20. The antenna device according to claims 17 or 19, 
wherein the ground element (11) is wider than the feed 
element (12) and is provided with several contact 
points to said ground plane device. 

5 21. The antenna device according to claims 18 or 19, 
wherein the ground element (11) is narrower than the 
feed element (12) and is provided with several contact 
points to said ground plane device. 

22. The antenna device according to any of the preced- 
10 ing claims, wherein further ground elements are pro- 
vided to achieve several contact points to said ground 
plane device. 

23. The antenna device according to any of the preced- 
ing claims, wherein the portable radio communication 

15 device is a mobile or portable telephone. 

24. ' The antenna device according to any of the preced- 
ing claims, wherein the legs (11, 12) being essentially 
perpendicular to the plane of the radiating element 

(1) ■ 

20 25. The antenna device according to any of the preced- 
ing claims, wherein said generally planar radiating 
element (1) is part of a planar inverted F antenna. 

26. A portable radio communication device comprising an 
antenna device according to any of the preceding 
25 claims. 
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Fig 5 
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Fig 4 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/SE 00/02004 



A. CLASSIFICATION OF SUBJECT MATTER 

1 P £ 7 1 jffjjy^ij Patent Classification (IPO or to bo«h national classification and IPC 



B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 



IPC7: H01Q 



, documentation to the extent that such documents are included in the fields searched 



Documentation searched other than minimum i 

SE,DK,FI,N0 classes as above 

E.ectronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



P,A 



Citation of document, with indication, where appropriate, of the relevant passages 



WO 0003452 Al (TELEF0NAKTIEB0LA6ET LM ERICSSON) , 
20 January 2000 (20.01.00) 



EP 0856907 Al (LUCENT TECHNOLOGIES INC.), 
5 August 1998 (05.08.98) 



GB 2316540 A (NEC CORPORATION), 25 February 1998 
(25.02.98) 



US 5929812 A (AMINZADEH), 27 July 1999 (27.07.99) 



Relevant to claim No. 



1-26 



1-26 



1-26 



1-26 



[J Furlher documents are listed in the continuation of Box C. Q See patent family annex. 



' Special categories of cited documents: 

•A** document defining the general state of the art which is not considered 

to be of particular relevance 
•E" earlier application or patent but published on or after the international 

filing date 

'L" document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or other 
means 

" P" document published prior to the international filing date but later than 

the priority d ate claimed 
Date of the actual completion of the international search 



1? .lammrv 2001 



Name and mailing address of the ISA/ 
Swedish Patent Office 
Box 5055, S-102 42 STOCKHOLM 
P^mlipNo. +46 8 666 02 86 



T" later document published after the international filing date or pnonty 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

"X" document of particular relevance: the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

*Y" document of particular relevance: the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 
document member of the same patent family 
Date of mailing of the international search report 



3 0 -01- 2001 



Authorized officer 



Per-01of Warnbo / JA A 

Telephone No. + 46 8 782 25 00 



INTERNATIONAL SEARCH REPORT 

C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



International application No. 

PCT/SE 00/02004 



Category * 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No 



INTERNATIONAL SEARCH REPORT 

Information on patent family members 



27/12/00 



International application No. 

PCT/SE 00/02004 



Patent document 
cited in search report 



Publication 
date 



Patent family 
member(s) 



Publication 
date 



WO 0003452 Al 20/01/00 
EP 0856907 Al 05/08/98 



AU 



5075999 A 



CA 
JP 
US 



2227150 A 
10233617 A 
6072434 A 



GB 



2316540 A 25/02/98 



AU 
AU 
GB 
JP 
US 



719362 B 
3519497 A 
9717802 D 
10065437 A 
6034636 A 



01/02/00 



04/08/98 
02/09/98 
06/06/00 



04/05/00 
26/02/98 
00/00/00 
06/03/98 
07/03/00 



US 


5929812 


A 


27/07/99 


DE 
EP 


19646100 A 
0841715 A 


14/05/98 
13/05/98 


EP 


0867967 


A2 


30/09/98 


FI 

US 


971307 A 
5914690 A 


28/09/98 
22/06/99 



E7^-~, D/T /IC 4 Hin ^notonf farr^ilu onnov\ / Inlv 1QQR\ 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

{± FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGIN AL DOCUMENT 

□ REFERENCE(S)OREXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: . ; ■ 

IMAGES ARE BEST AVAILABLE COPY. 
A^escTnn^these documents will not correct the image 
£ESk4 P^ase do not report these problems to 
the IFW Image Problem Mailbox. 



